A number of studies have suggested an increased frequency of cardiovascular (CV) diseases in patients with psoriasis. Objective: In this study, we assessed the awareness among psoriasis patients and dermatologists in private primary clinics about the increased CV risk linked to psoriasis, and examined the screening behaviors of dermatologists for CV risk factors in psoriasis patients. Methods: We distributed questionnaires to dermatologists in primary clinics and to psoriasis patients about their awareness of the increased CV risk factors related with psoriasis. Results: One hundred four patients and 50 dermatologists were included. 64.4% of patients and 92% of dermatologists answered that they know about the increased risk of CV diseases in psoriasis patients. However, far fewer dermatologists than expected followed the screening guidelines for CV risk factors. We found that the duration (p＜0.0001) and severity (p＜0.0001) of psoriasis were related to patient's awareness. A significant correlation between dermatologists' awareness and the number of psoriasis patients they treated each month was also observed (p＜0.024). Conclusion: This study may help promote the idea that psoriasis patients require education about their increased CV risk factors and that dermatologists require further education about screening practices to detect CV risk in psoriasis patients. 
INTRODUCTION
Psoriasis is a chronic immune-mediated inflammatory disease, characterized by scaly plaques or pustules, with a prevalence rate of approximately 1.5%∼3% [1] [2] [3] . Recent studies have revealed that systemic inflammatory diseases such as psoriasis, systemic lupus erythematosus, and rheumatoid arthritis are associated with an increased risk of cardiovascular (CV) diseases 4 . In particular, it has been well established that the prevalence of CV diseases and conventional CV risk factors, such as obesity, smoking, diabetes mellitus, hyperlipidemia, and hypertension, is higher in patients with psoriasis than in the general population [5] [6] [7] [8] . Moreover, psoriasis is related to high CV mortality rates, whereas its severity is associated with an increased risk of CV disease [9] [10] [11] .
Despite previous studies that demonstrated an increased risk of CV disease and the establishment of screening guidelines for CV risk factors in psoriasis patients 12 , it is not certain whether psoriasis patients and dermatologists are aware of this risk and whether dermatologists follow the recommended screening guidelines. We assumed that dermatologists in private primary practice have relatively fewer opportunities to obtain knowledge about the increased CV risk factors in psoriasis patients than dermatologists working in university hospitals, and we wondered about the awareness and screening behaviors of dermatologists in private primary clinics as well as about the awareness of psoriasis patients. The aims of this study are to 
MATERIALS AND METHODS

Subjects and data collection
First, psoriasis patients were randomly selected among outpatients with psoriasis aged ≥20 years who presented to the Department of Dermatology, Hallym University Sacred Heart Hospital. One hundred four patients, with adequate time to receive an explanation about the study, provide consent, and complete questionnaires, were enrolled between June 1 and December 31, 2013. The patients completed questionnaires about their awareness of increased CV risks linked to psoriasis and the screening behaviors in detecting risk factors (Table 1) . To evaluate the clinical variables that are related with patients' awareness, a detailed history was obtained from each patient, including sociodemographic issues and the duration of their psoriasis. Information about the severity of psoriasis, assessed by using the Psoriasis Area Severity Index (PASI), was obtained from the patients' medical records, and the highest score was selected. The patients were questioned about how they obtained the information about increased CV risk factors. Board-certified, Korean dermatologists practicing in private primary clinics were randomly selected from the Korean Dermatological Association. One hundred questionnaires were distributed through electronic mail. A total of 50 dermatologists completed the questionnaire ( Table 2 ). The questionnaire identified the dermatologists' awareness of the high CV risk factors in psoriasis patients and their screening practices for CV risk factors when treating these patients. To identify the relevant factors associated with their awareness, the dermatologists were asked about the number of patients with psoriasis they treated per month. They were also questioned about their screening methods for CV risk factors. was also used to identify the factors that were related to the awareness of increased CV risk in patients with psoriasis. All statistical analyses were performed by using SPSS ver. 13.0 (SPSS Inc., Chicago, IL, USA). p-values ＜0.05 were considered statistically significant.
Ethics statement
This study received approval from the institutional review board of Hallym University Sacred Heart Hospital on May 10, 2013 (IRB No. 2014-I011). Written informed consent was obtained from all participants. Values are presented as mean±standard deviation or percentage of total subjects. The patients with a Psoriasis Area Severity Index (PASI) score ＜10 were considered to have mild psoriasis, whereas those with a PASI score ≥10 were considered to have moderate to severe psoriasis.
RESULTS
Demographic data of the patients
A total of 104 patients (49 men, 55 women) with plaque type psoriasis were included in this study ( Table 3 ). The mean age of psoriasis patients was 49.7±12.6 years, and the mean duration of psoriasis was 10.5±8.7 years.
Awareness among psoriasis patients of their increased CV risk
Only 28 of the 104 (26.9%) patients were well aware of their increased CV risk factors, whereas 39 (37.5%) had heard about the increased CV risk in psoriasis patients. However, these patients did not have a thorough understanding of the risk. The other 37 (35.6%) patients answered that they did not have any idea about their increased risk of CV disease. The way in which patients acquired this knowledge was noted. More than one answer was possible. The most common source of information was mass media (67 patients, 40.3%), followed by the internet (25, 37.3%) and their doctors (18, 26.9%). The patients were also asked whether they had made any efforts to reduce their risk of adverse CV outcome. A total of 53 (79.1%) patients responded that they did, whereas the rest responded that they had made no effort at all. The most common efforts made were exercising and changing dietary habits, accounting for 24 (35.8%) and 21 (31.3%) patients, respectively. Eighteen of the 67 patients (26.9%) received screening such as regular laboratory evaluations, whereas 8 (11.9%) reduced their alcohol consumption, and 6 (9.0%) had quit smoking. The correlation between patients' awareness and their clinical factors was examined. The mean duration of psor- Values are presented as number of subjects (percentage of total). CV: cardiovascular. *p-values＜0.05 considered statistically significant. iasis was 10.5±8.7 years, and the mean PASI score was 5.7±3.5. We found that the factors, significantly associated with patients' awareness, were the duration (p＜0.0001) and severity (p＜0.0001) of psoriasis (Table 4) . Among the patients who had psoriasis for ＜1 year, none were well aware of their increased CV risk. Eight of the 16 (50.0%) patients who had psoriasis for ＞20 years showed the greatest awareness. Although only 17 (19.3%) patients with mild psoriasis were well aware of their increased CV risk, a larger proportion (11 of 16, 68.8%) of patients with moderate to severe psoriasis were well aware of their increased CV risk. There was no sex-or age-related predominance in awareness among the participants of this study.
Awareness among dermatologists of increased CV risk
Forty-six of the 50 (92%) dermatologists were aware that psoriasis patients have a greater CV risk than the normal population. Thirty-six (72%) dermatologists were well aware of the risk, whereas the other 10 (20%) had heard of the increased risk, but did not know much about it. The mean duration of clinical practice was 12.1±9.0 years, and the mean number of psoriasis patients that the dermatologists treated per month was 7.1±5.0. A significant correlation between dermatologists' awareness and the number of psoriasis patients they treated per month was observed (p＜0.024; Table 5 ). None of the dermatologists who treated no patients with psoriasis were well aware of the increased CV risk factors, whereas the four dermatologists who treated ＞20 patients per month recognized the risk factors well. The duration of clinical practice was not significantly related to their awareness. Despite their awareness, the number of dermatologists who screened psoriasis patients for CV risk factors was far less than expected. Five of the 36 (13.9%) dermatologists screened patients for dyslipidemia, 17 (47.2%) for obesity, 11 (30.6%) for hypertension, and 10 (27.8%) for diabetes mellitus. The reasons why the dermatologists did not screen for CV risk factors were a lack of screening facilities (50%), lack of time (27.1%), lack of feeling the need to perform screening (20.2%), and lack of patient compliance (12.2%). Four dermatologists answered that they did not know exactly what they had to do to evaluate a patient for CV risk factors.
DISCUSSION
In this study, less than half of the psoriasis patients were well aware of their increased CV risk factors. The results of this study suggest that the severity and duration of psoriasis are associated with the awareness of CV risk factors in psoriasis patients. The severe group with PASI ≥10 tended to be more aware of the high CV risk factors related with psoriasis. The results also revealed that patients who had psoriasis for a longer duration recognized their risk better than those who had psoriasis for a shorter duration. Whether duration or severity was correlated with the increased CV risk is controversial; however, the patients' awareness in this study was related to the duration and severity of their psoriasis. We assume that this relation exists because psoriasis patients with longer duration and higher severity are likely to have more opportunities to obtain information about increased CV risk during their long and severe disease course. We also found that patients acquired their knowledge about the increased CV risk factors more often through non-professional channels than from their doctors. This finding suggests that most dermatologists do not educate their patients about their increased CV risk factors or their need to undergo screening. Less than half of these patients were routinely screened for CV risk factors, such as through regular laboratory evaluations, and we can assume that this result reflects low patient awareness, as this study showed. On the other hand, most of the dermatologists responded that they know about the increased CV risk factors of psoriasis patients. Increasing numbers of studies about the co-morbidities of psoriasis, especially CV co-morbidities, have been established; this may have contributed to the dermatologists' awareness 13, 14 . This study revealed that dermatologists who treated a greater number of psoriasis patients were more likely to be well aware of the increased CV disease risk and more likely to screen for risk factors. An extensive experience with psoriasis patients has helped dermatologists learn more about their CV risk factors. The duration of clinical practice was not significantly related to the dermatologists' awareness. We can assume that dermatologists who have had a longer practice are likely to have fewer opportunities to obtain the latest knowledge such as on the co-morbidities of psoriasis. However, we can also carefully speculate that dermatologists with a longer duration of practice have more experience treating psoriasis patients, resulting in their increased awareness. These two possible contrasting ideas may be helpful in understanding our data, which showed no significant findings between the dermatologists' awareness and their duration of clinical practice. Our study also found that the dermatologists did not always screen for CV risk factors, such as hypertension, dyslipidemia, diabetes mellitus, and obesity. Most of the dermatologists responded that they did not screen for CV risk factors because of a lack of facilities. This result is consistent with the fact that obesity and hypertension, which are much easier to check in outpatient clinics, seem to be screened at higher rates than other risk factors. Notably, more than half of the dermatologists who were aware of the high CV risk factors in psoriasis patients did not educate their patients about this risk despite their awareness.
In an effort to reduce CV risk factors in psoriasis patients, the National Psoriasis Foundation recommended the use of the American Heart Association guidelines, and suggested that psoriasis patients be screened for CV risk factors starting at 20 years of age 15 . Wohlrab et al. 16 recently developed a checklist that allows dermatologists to detect all relevant factors related to the co-morbidities of patients with moderate to severe psoriasis, and they emphasized the importance of interdisciplinary complementary assessments. Overall, the findings of this study suggest that although most dermatologists are aware of the greater CV risk factors and CV disease rates in psoriasis patients, only a small proportion of psoriasis patients are well aware of their risk. Dermatologists should feel a responsibility to educate their patients and screen for CV risk factors on the basis of accurate knowledge about the association between psoriasis and CV diseases. In addition, larger, multi-institutional studies are needed to confirm the factors related to the awareness of increased CV risk factors. This study has several limitations. First, it used questionnaires distributed by electronic mail to dermatologists, which means the possibility of statistical bias is present. Second, the awareness of increased CV risk factors can differ according to the existence of CV diseases in psoriasis patients. Further studies with matching co-morbidities are needed.
